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I. INTRODUCTION.
This thesis is a discussion of the proposed straightening of the
portion of the Kaskaskia River from Cowden Bridge in the south side of Shelby
County to Carlyle, the county seat of Clinton County. Frecipitation and run-
off data will be presented as they apply to the problem under consideration.
The straightening of the tiver will increase the discharge thru that portion.
This will tend to prevent flooding in the area improved, but will have an
opposite effect on the area below the improvements.
A peculiar feature of interest in this problem is the effect of
improving only a portion of the stream. In a well-drained river-basin the
main stream and its tributaries are naturally adjusted to each other with
respect to width, depth and slope. The head waters as they flow down the
valley from the net work of upland streams are properly accommodated at the
junction points by channels adsquate to carry their combined volumes. The
channel increases in cross-section with each added increment of flow. If
this increase in the main channel does not exist, the waters as they come
from the tributary streams will spread out over the lower areas and a swamp
will be formed. This is the condition which drainage attempts to relieve,
yet in many instances it is the condition that drainage creates or increases.
Every proposed drainage project must consider the entire water-
shed. It is not suf ficient to dig ditches thru a large area and discharge
the water into streams that are not adapted to the increased rate of flow,
but rather these natural streams must be enlarged and improved as far down
their courses as is necessary to provide adequately for the increased flow.
To do this it will be necessary to extend the channel enlargements far be-
yond the area immediately improved. The new channel will be of benefit out-
tt
!
2side of the actual boundaries of the district. This should be paid for by
those who though outside the district, yet receive the benefits. The drain-
age of a swamp should logically and financially comprise all the lands in the
particular basin. There must be participation in the expense by every land
owner receiving benefit, if there is to be an equitable distribution of
expense.
In this problem, a portion of the Kaskaskia River in the upper
portion of the overflowed area is to be straightened and improved. The flood-
ing of the area immediately below is now even worsiE than that i«7 the area
under consideration. Thru the upper section the flow will be increased and
the time of concentration so shortened that the stream below will receive
more water than before and will be taxed far beyond its capacity. How much
the flow will be increased and what effect this increased flow will have on
the lower and unimproved stretches of the river will be presented in the
following pages.
The data used in this thesis are taken from the "Report and Plans
for the Reclamation of Lands Subject to Overflow in the Kaskaskia River
Valley in Illinois"prepared by Jacob A. Herman • This investigation was
at first under the direction of the Internal Improvement Commission of the
State of Illinois, and was finally completed in 1911 under the Rivers and
Lakes Commission of Illinois. The plan of the latter body dealt with the
reclamation of the entire river. At present the work proposed and being
surveyed includes only the portion of the river from Cowden Bridge just
above the Fayette-Shelby County line to Carlyle in Clinton County..
The precipitation records were gathered from Bulletin No, 208,
"Climate of Illinois", published by the Agricultural Experiment Station of
the University of Illinois. This bulletin is a summary of the climatological

3date for the State of Illinois and contains all available precipitation
records for the various stations over the state. Daily precipitation re-
cords were taken from the Report of the Illinois Section of the Climatologi-
cal Service of the Weather Bureau. River-stage and -flow records were taken
from Water Supply Papers Numbers 245, 265, 285, 305, 325, published by the
U. S. Geological Survey.
II. THE SITUATION.
The Kaikaskia River Valley is in the southewestern part of the
State of Illinois. The stream rises in the central part of Champaign County
and flows southwesterly to the Mississippi River just above Chester in
Randolph County. Plate I shows the location of the Kaskaskia Watershed with
reference to the other streams and the remainder of the state. The course on
the stream is shown in greater detail on Plate 2, together with the stations
at which the precipitation and run-off were measured. On Plate 3 is shown
the extent of the bottom lands along the Kaskaskia River from Carlyle to
Cowden Bridge.
The watershed is long and narrow and has an area of about 5,800
square miles. In the entire watershed there are 162,000 acres or 254 square
miles that can be reclaimed. About one-half of this lies between Cowden
Bridge and Carlyle. In this area under consideration Mr. Jacob A. Harman
computed from his surveys that at the time of high water there were sub-
merged 67,550 acree. The width of the valley to be reclaimed varies from
one-half mile at Cowden Bridge to 3^ miles at Vandalia, and from 2 to 4 miles
to points above Carlyle where it narrows to one-half of a mile. From
Carlyle to New Athens the overflowed area averages 3 miles in width.

PLATE 1
STATI? OF ILLINOIS
showing Kwskafckia watershed

PLATE Z

PLATE 3

4The Kaskaskia River is a very crooked stream. The distance by air-
line from the mouth to the source is about 180 miles, but following the
sinuosities of the stream the distance is approximately 300 miles, an increase
of 67%. Through the area being studied the river has a length of 90. 8 miles
and the proposed straightening will reduce this to 56.5 or a reduction of
37. 8#.
III. FRECIPITATIGN.
The Kaskaskia River flows through an area of moderately haavy rain-
fall. Records have been kept for many years at Cooperative Meteorological
Stations under the direction of the United States Weather Bureau. The
average precipitation at eleven stations in the Kaskaskia Basin for the years
from 1882 to 1918 is 39.32 inches. The extremes are far from the normal. The
minimum precipitation at any station was 24.80 inches at Tilden in Randolph
County in 1901, and the least yearly mean was 28.03 that same year. The
maximum precipitation at any station was 67.24 inches at Greenville in Bond
County in 1884, and the maximum yearly mean was 52.41 inches in 1898. The
yearly average for the stations near the river show a remarkable similarity.
The amounts for these eight stations are within two inches of the normal for
all the stations. On Plate 4 is given the annual precipitation for these
stations in the Kaskaskia Valley. The first eight are close to the river and
the other three are in the higher land farther from the river.
It is of interest to note that those stations close to the river
have a greater precipitation than those farther away. The average of those
near the river is 39.98 inches and of those farther away is 37.08 inches. The
number of the stations is not great enough to give accurate results but they
show in a general way the effect of a body of water on precipitation.
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5The records of precipitation before 1890 must be used with caution.
The yearly amounts prior to 1890 at the several stations seem to be uniformly
large. In other places this apparently large precipitation was investigated
and it was found that observers had added . . .inches of snowfall as inches of
precipitation, instead of reducing the snowfall to equivalent inches of water.
V 1
Whenever there occurs a record of yearly precipitation far above normal, it
is well to investigate the daily records to check the snowfall data. In
Plate 4 the value of the yearly amounts are given as published and are not
checked for errors of observers.
There is a periodical change in the yearly amount of precipitation
but this change is not regular. Many engineers have studied this change to
find the cycle, but the results have been unsatisfactory. On Plate 5 is shown
graphically the average yearly precipitation for these stations. The five
years, 1908 to 1912 inclusive, during which the studies of run-off were made,
are shown by heavier lines. In order to smooth out these values, to modify
the use of the calendar year and to distribute the extremes, progressive
averages for intervals of different lengths of time are used. These yearly
averages have been smoothed by used of the formula for the three year progress -
ive mean, a4 2b f c = b' f a, b, and c being actual values for three successive
4
years and b' being the value of the smoothed curve for the year which had the
precipitation b. Other engineers use a five year progressive mean in which
c ' = a+ 4b+ 6c + 4d + e.»
16
Reference: Carl Peter Birkinbine, "Variations in Precipitation as Affect-
ing Water Works" Engineering. Page 56-59.

PLATE S

6The three and five year progressive means coincide so closely that it does
not pay to make the computation for more than three years.
It is seen from the graph that there is no regular order in these
cycles. However, it can be said with reasonable certainty that for a few
years after the graph has turned upward from low values the precipitation
will be increasing. Likewise, after a period of heavy precipitation there
will come years of lesser precipitation. It can not be said just how soon
these years will come or how much less the precipitation will be. For ex-
ample, since 1911 the precipitation has been below normal. In 1917 the last
incremse began, but even in 1918 the value of the progressive mean is still
below normal. From this it may be safely said that the year 1919 will have
a greater precipitation than normal. In reality it was 41.83 inches. It may
also be expected that 1920 would have even more precipitation. If the rain-
fall continues during the year as it has s tatted during the first months a
much larger amount will be recorded.
In this connection attention may be called to the fact that the time
to start agitation for drainage projects is during the years of heavy rain-
fall, for then the need of pretection is plainly evident. Later, during the
years of lesser rainfall, there will be a chance to do the work of construct-
ion. Nature does not act according to any rule that man has been able to
devise, and a year of heavy precipitation may come in between two years in
which the precipitation is below normal, as in 1915, 1902, 1898, and 1892.
The rains with which we are concerned inthe study of this problem
are not those which give large annual precipitations, but rather those which
follow closely upon each other. When the soil is saturated and the streams
are running bank full, an additional rain results in a greater rate of run-off.

7Moreover, the Kaskaekie watershed lies in the path of frequent cyclonic etorms,
and a day of heavy rainfall precipitation is usually immediately proceeded
or followed by days of lesser precipitation. It is seldom that a day of
excese rainfall occurs singly. For this reason, rainfall above normal in any
period of time is an indication of excess rainfall during a part of that time
and not of a high, uniform precipitation. Therefore, it is safe to take the
monthly totals as a criterion by which may be determined those months in
which flooding is most apt to occur.
The mean monthly precipitation is uniform throughout the State of
Illinois. The average monthly precipitation has been computed for the same
stations as were used for the annual data, and the results for each station
and month and their means are given on Plate 6. The mean monthly precipi-
tation for all the stations is 3.28 inches. The maximum is 4.17 inches and
occurs in May, while the minimum is 2.42 inches in December, a high value.
The rainfall in each month from March to September is above the average for
the year, and in May and June the quantity is greatest.
IV. STREAM FLOW AND RUN OFF.
Gaging stations were established in 1908 and 1909 at Areola,
Shelbyville, Vandalia, Carlyle and Now Athens along the Kaskaskia River by
the United States Geological Survey and the Internal Improvement Commission
for the purpose of studying the stream flow and run-off, in preparation for
drainage, flood protection, and levee construction plans. These stations
were discontinued at the close of 1912. The results are published in the
Report of the Internal Improvement Commission, "Surface Waters of Illinois",
1908-1910. The complete records for the five years, 1908-1912 ,are published
in the United States Geological Survey Water Supply Papers, Nos. 245, 265,
285, 305, and 325, respectively.
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aHere are given the gage heights and daily and monthly dischargee for e'ach
station. A description of each station and the data obtained for the plotting
of the rating curve is also given.
The river banks, as is the case with all silt bearing streams are
higher than the lands farther back from the river. This is due to the de-
position of silt ae soon as the water leaves the swift current to spread out
over the flooded area. The carrying capacity of water increases as the fifth
power of the velocity, and the si2e of the particles carried varies as the
sixth power of the velocity. * A small reduction in the velocity makes a
decided change in the quantity of silt that can be carried by a stream. IN
this way the banks are built up year after year at each succeeding overflow.
In the Kaskaskia valley the banks are from one to three feet higher than the
lands lying between the river and the bluffs, so that an increase above bank
full stage means practically inundation, or at least the closing of the out-
lets of the drains for the entire flooded area. At time of high floods the
low lands are covered with water to a depth of 10 feet.
The Kaskaskia River frequently overflows its banks and completely
covers all the bottom lands. Farming operations on these lands are im-
possible, for the river is out of its banks almost every spring and the farmers
will not take the risk of losing their seed. The soil is the characteristic
silt-loam of the bottom lands and is extremely fertile. When it is protected
from overflow it will produce abundant crops. On Plate 9 are shown the drain-
age hydrographs of the Kaskaskia River. These hydrographs show the range of
gage heights for the five stations during the five years from 1908 to 1912.
The river was over its banks every spring. In 1911 the spring floods were not
excessive, but a big flood occured in the fall. These periods of overflow
are shown for each month on Plate 10. At Vandalia during the five years the
Reference: J. G. Hosier, "Soil Physics and Management, M page 33.
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PLATE
RIVER STAGE HYDROGRAPHS OF THE KASKASKIA RIVER IN ILLINOIS
PLA5
Jan. Fe6. Mar. Apri/ May June July Aug. Sept. Oct A/ov. Dec.
1908
Jan. Feb. Mar. Apri/ May June. Jvfy fiv9 . Sept Oct. A/ov. Pac1//7C j i
1909
Jan Feb. Mar. A/>r// May Sane. July Aua. Sept. Oct. A/ov.
1910
Pec. Jan. Feb. Mar. Apr)/ May June Ju/u
1911
Aug. Sept. Oct, /S/ov. Dec. Jan. Fe6. Mar Apri/ May June Jv/y AvQ- Sept. Oct. A/ov. Dec
1912
PLATE 10
DAYS MONTH OF OVER-flow the icaskaskia RIVER TALIS*.
VancU'lia, Fayette County
Bank full stage. pare 15. 0'
Jan. Fob
.
Mar. Apr. !!ay June July Aug. Sept. Oct. TTov. Dec.
1908 • • • • 15 8 17
1909 • • 8 2 23 2 1 9
1910 5 2 5 .
.
ry
I
1911 • • • • 1 3 2 5 11
1912 • • 20 12 • a • • .
.
• • * * * *.
Total 5 14 43 46 30 1 11 5 11
Carlyle, Clinton County
Bank full stage, gage 13.5'
Jan. Feb. Ifair
.
Apr. Hay June July Aug. Sept. r n
4- TTrtrrnov • uec
1908 • • 16 21 12 30
1909 • • 7 14 20 12 3
-
%j
1910 15 1 9 . • 7 5 a . a • 5 a * a •
1911 •
.
• • 4 13 7 17 5 a a
1912 3 25 23 13 a a a a • a •
.
.
.
a a
Total 15 29 73 68 69 8 1<L 22 5 3
New Athens, St. Clair County
Bank full stage, gage" 20.0'
Jan. Feb. Kar. Apr. May June July Aug. Sept, Oct. Nov. Dec
1908 • • 16 22 8 30 3
1909 • • 8 18 20 8 a a
1910 13 • • 14 • a 6 9 9 •
.
• a
1911. 4 10 15 • a a a
1912 • •
__2 29 27 16 __5
Total 13 26 83 59 70 8 9 9 24 . * • a

9river was out of its banks 166 days or an average of 35*2 days per year. At
Carlyle the conditions are much worse and the yearly average of overflow was
61,2 days per year. These average per month, as follows: January, 3;
February, 6; March, 15; April, 14; May, 14; and small amounts for the remain-
ing months*
Plates 8 and 7 are rating curves for Vandalia and Carlyle. At any
point on the curve the ordinate is the gage height of the river and the
abscissa is the discharge in cubic feet per second. By means of these rating
curves the gage height of the river is expressed in units of discharge. In
matters of preliminary study in drainage, it is of greater importance to know
the stage of the river than of the amount of discharge; and for this reason
the ensuing curves are made in terms of the gage height. These rating curves
are provided so that the discharge may be expressed in cubic feet per second
for each gage height.
The number of days at which each gage height occured have been summed
|
up so as to show the duration of each height. The results of this are given
for Vandalia and Carlyle on Plates 11 and 12, and these data are plotted on
Plate 13. These river-stage duration- curves show the days duration for each
gage height. This duration curve must not be confused with the ordinary dur-
ation curve, for in the curve presented here the duration of each river stafte
is shown, while in the ordinary curve it is the duration of the rate of flow
that is shown. This accounts for the difference in shape. At any point in
the curve the ordinate is the gage height and the abcissa the number of days
in the year in which that stage or greater may be expected to occur. The
curves are particularly useful in showing the relative periods of overflow.
All these data are the result of the five-year measurements.
The most serious flood in the Kaskaskia vall»y occured in May 1908.

PLATE 11
DATA FOR
RIVER STAGE DURATION CURVE
AT VANDALI
A
Gage 1908 1909 1910 1911 1912 Total Days Duration
0-1 4
,
30 34 6.8 365.4
1.- 2 161 55 58 61 334 66.8 358.6
2-3 28 49 37 31 31 176 35.2 291.8
3-4 26 22 59 13 35 155 31.0 256.6
4-5 15 32 78 7 31 162 32.4 225.6
5-6 8 37 48 22 31 146 29.2 193.2
6-7 13 26 32 35 23 129 25.8 164.0
7-8 11 16 27 36 17 107 21.4 138.2
8-9 13 17 19 40 23 112 22.4 116.8
9 -10 9 18 10 30 13 80 16.0 94.4
10 -11 8 8 8 15 9 48 9.6 76.4
11 -12 4 12 6 15 7 44 8.8 68.8
12 -13 7 11 3 14 6 41 8.2 60.0
13 -14 4 8 12 9 5 38 7.6 51.8
14 -15 5 9 5 15 7 41 8.2 44.2
15 -16 7 7 4 5 6 29 5.8 36.0
16 -17 11 12 8 8 2 41 8.2 30.2
17 -18 15 14 4 2 7 42 8.4 22.0
18 -19 12 9 4 3 9 37 7.4 13.6
19 -20 6 1 2 2 12 23 4.6 6.2
20 -21 2 2 2 1 7 1.4 1.6
21 -22 1 1 .2 .2

PLA?"P 1*
DATA FOR
arwfis STAGS DURATION curve
AT CARLYLE
Gac© 1908 1909 1910 1911 1912 Total Daj'8 Duration
5-6 123 59 « • • 65 77 324 64.8 365.4
6-7 27 42 33 28 40 170 34.0 300.6
7-8 16 18 59 13 15 121 24.2 266. 6
8-9 29 25 59 11 32 156 31.2 242.4
9-10 12 26 44 8 20 110 22.0 211.2
10 - 11 10 20 34 21 29 114 22.8 189.2
11 - 12 9 19 21 25 21 95 19.0 166.4
12 - 13 13 16 17 23 14 83 16.6 147.4
13 - 14 6 12 14 17 14 63 12.6 130.8
14 - 15 8 7 8 19 3 50 10.0 118.2
15 - 16 7 9 9 17 4 46 9.2 108.2
16 - 17 6 9 5 15 3 38 7.6 99.
17 - 18 7 10 7 14 3 41 8.2 91.4
16 - 19 10 13 6 24 12 65 13.0 B3.2
19 - 20 7 21 10 26 14 7G 15. 6 70.2
20 - 21 4 17 9 12 7 49 9.8 54. 6
21 - 22 15 17 18 14 9 73 14. 6 44.8
22 - 23 18 7 6 1 14 46 9.2 30.2
23 - 24 28 4 3 2 13 50 10.0 21.0
24 - 25 4 9 3 3 12 31 6.2 11.0
25 - 26 1 5 2 5 13 2.6 4.8
26 - 27 1 <*o 4 • 8 2. 2
27 - 28 1 2 Z .6 1.4
28 - 29 1
• • 1 .2 .8
29 - 30
•
1
• • 1 .2 .6
30 - 31 2
• • 2 .4 .4



At that time all the bottom lands were flooded to a depth of from 3 to 10
feet. Levees broke and districts thought protected were inundated. At
Carlyle the river was out of its banks for 42 days. The precipitation over
the valley was heavy and uniform. On Plate 14 is listed the rainfall from
April 21st. to June 5th. at six stations close to the river. The discharge
in cubic feet per second at Carlyle is given on Plate 15 for each of these
days. Then on Plate 16 these data are presented graphically.
During the six days from April 22nd. to 27th. inclusive an
average of 2.50 inches of rain fell, and this was enough to force the river
out of its banks. Then on the 3rd. of May the rains began again and in six
days rainfall the average of the six stations was 6.19 inches, with 5.73
inches of this in the middle four days. In three days the river rose from
a gage height of 23.1 feet to 30.8 feet, or more than 10 feet above its
banks. This was the most serious flood ever experienced in the Kaskaskia
valley. After this period of excessive rainfall, the rains continued, but
in small amounts. The river was not inside of its banks again until the
first of June.
The heavy rains came on the 4th, 5th, 6th, and 7th. of May and
the flood was not at its crest until the 9th. showing that it takes about
four days for the flood waters to accumulate and fi\l the wide flooded and
storage area. The little rains in the middle of the month fell on saturated
ground, and these caused a high rate of run-off and the high flood-flow of
the river was maintained for many days. On the 30th. and 31st. of May no
rain fell and the river quickly returned to within its banks. On the 3rd,
of June an average of 0.31 inches of rain fell, but the ground absorbed most
of it, and the run-off was small and gradual. The discharge at the crest
of the flood was 7.37 cubic feet per second per square mile, while at bank

PLATE 14
Record of Daily Precipitation over the Kaekaakia Watershed
During the May 1908 Flood
1908
April 21 ....
22
23 0.50
24 1.20
25 0.25
26 0.55
27 ....
28
29 .25
30
'-fey 1 •
2
3 0.25
4 0.35
5 2.00
6 1.75
7 0.70
8
9
10 0.15
11
12
13 0.10
14 C.20
15
16
17 0.30
18 0.60
19
20
21
22 3. 25
23 • • • »
24
25 .... C.13
• • •
• • • •
3 1 • • • e
june 1 ••••
....
2 .... .... 0.27 0.15
3 1.00 .... 0.78
4 °- 40
.... 0.22
p
0.535
6
Total
45 days 14.13 11.25 15.12 11.20 12.79 15.79
Average
per day
.314 .250 .360
.249 .284 .361
Greenville f.'a.B co utah Hillsboro Pane Windsor A va ra ci
e • • •
• • •> •
• * •
0. 60 • • • •
....
....
• • • e
• • 0.10
0.19 * • • e 0.08 0.06 0.24 0.18
1.17 1. 52 1.25 1.68 1. 50 1.39
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0.04 0.04 1. 35 0.9^ 4 10It U I. 1*
1.31 2.86 1. 48 2. 36 O . J'J
2.70 1. 54 0.55 0.87 0. 37 1 . 30
0.48 0.50 1.88 1.20 1. 50 1.04
• • • e • • • • 0.15 C.09 0.05 0.05
• • t « T
• • • • • • • • ....
• • « • • • • •
e • o • J. JO
0.23 3.25
. 45 0.91 x. 30 0.48
• • o • .... 0. 02
0.29 0. 14 0. ?7 w. 1C J. Id
0.16 0. 52 0.18 0. 09 04 j. * j
• • • • • e • • • • • • • * • • ....
e • • *
0.14
• • • •
0.60
• • * •
• • • e
• • • •
• • • •
• • . •
o e • •
....
0.18
C. 74 0.44 0.46 3.96 3.40 0.60
• • • • 0.06 « e • • 0.05 0.02
• • • •
• • • • • e • • e • e • • • o
0.68
• • • e • • • • • • • • • • o.n
0.1J 5 2.:i • • • • 1.68 1.42 1. 56
N • • • • • • • 1.20. • • * • .... 0.20
.02 3.03
^.0826 0.25 0.22
27 °' 06 •••• 0.90 .... c!04 "t" 0*17
*j! °' 23 0." .... • .... 3.06
ft °- 15 °.25 C.ll C.05 0.09
•5 U • • • •
• e • • o e
0.04
.... 3.01
.... 7 0.07
0.05 0.05 0.48
0.10
0.09

11.ATE 15.
DISCHARGE OF TH3 KASKASKI A RIVER AT CARLYL3
DURING THE L'AY 1308 311,003.
ni iiXXi 21*«x IdAY 1 4 1 1 300XX-- \J\J
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7 11000 30 S270
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12 14600 4 1710
13 13100 5 lo40
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full stage the discharge cam be but 1.59 cubic feet per second per square
mile.
This measured rate of run-off is much less than has been ob-
served under similar rainfall conditions in like territory. This had led to
an extensive investigation of the rate of run-off necessary for which pro-
vision must be made when the bottom lands within the Kaskaskia valley shall
be leveed against overflow. These lands will then be no longer available
for the storage of the flood waters which come from the adjacent hills and
high lands, and which must be carried directly through the channels and
between the levees substantially in the time in which it reaches the valley,
instead of prolonging the period of high water for a number of days by
storage over a wide area.
Harman made extensive surveys and computations to determine this
rate of run-off when no storage was used. He measured the areas submerged
between Carlylo and Cowden Bridge at each foot of gage height, and from the
increase and decrease in storage during the May 1908 flood he computed that
the water entered the valley, 2700 square miles in area, above Carlyle at
a maximum rate of 25 cubic feet per second per square mile, which is
equivalent to about one inch of rainfall in 24 hours. This rate of run-off
compares favorably with the formula given by Murphy. The constants were
changed to fit the conditions of the Kaskaskia valley and the formula became
q= 30^00 + 15, in which q is the run-off in cubic feet per second per
M+200
square mile, and M is the area of the wattr shed in square mil«8«
The discharge measurements show an average rate of run-off of about
10 cubic feet per second per square mile for flood flow. The channels of
the Kaskaskia have constructed for themselves natural cross-sections having
a capacity of about 3 1/3 cubic feet per second per square mile. This
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compares with the formula q= 33^X1 for an area of 1,000 square miles.
The carrying capacity of an open channel is computed from the
formula v ctfrB in which v is the velocity of flow, c is a constant deter-
mined by Kutters formula, r is the hydraulic mean radius obtained by dividing
the area of cross-section by the wetted perimeter, and s is the sine of the
slope. Kutters formula gives a value for c in terms of r, s, and n, a
roughness factor. This factor, n, must be estimated for each channel. In
new work, while the channel is clear and straight n is 0.030 and may even
fall as low as 0.025; but as the channel fills up with brush, and debris,
and the stream begins to meander, the value of n increases. If the dis-
charge, cross-section area, slope and width are known the formula may be
worked backward and the actual value of n computed.
V. DETERMINATION OF N.
The data for the rating curves at each station furnish the data
for the computation of n. When the discharge and the cross-section area are
kwown, the velocity can be computed by dividing and this value with the
hydraulic mean radius and the slope gives the value of c. Then the Kutters
formula:-
41.6 +
.
C0281 + 1. 811
c= 8 n
1 + (41. 6 + .00281) n
s iTf
the value of n can be computed by substituting all the known values of the
other factors. The results of these computations are shAwn on Plate 1?.
These figures plainly show the effect of the winding course on
the value of n. The straightening of the stream will lower the value of n
and thus will increase the discharge.

PLATE 17
nRTEPJUNATIOfi OF THE ROUGHNESS COEFFICIENT n
At Vandalia
Date
1908
Mar. 19
Width
128
\rea
1510
Oa^e Discharge r
10.1 2400 10.5
slope
0.0001407
V
1.59
c
41.4
n
0.0623
20 128 1430 9.5 2130 10.0 it 1.49 39.6 .0648
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.
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VT. Effect of Straightening
The general conditions of the overflowed portion of the Kaskaskia
valley between Carlyle and Cowien 3ridge are as follows. The width of the
overflowed area from Carlyle to Vandalia is almost uniformly between two and
one-half and three and one-half miles. From Vandalia to within about six miles
of Cowden Bridge the width is from two to three miles, and thence to Cowden
Bridge the width is from one-half to one mile. For convenience in the study
of the effect of straightening, the riven is divided into two parts: Carlyle
to Vandalia; and Vandalia to Cowden Bridge. These two sections are drawn on
PLATES 18 and 19, respectively.
The depth of the natural channel of the Kaskaskia River is such that
if the water could be kept at an ordinary low-water stage, complete drainage
by ditching alone could be furnished to all the overflowed lands. The problem
then becomes one of finding and substituting plans by which the equivalent of
an ordinary low-water- stage outlet may be provided. This might be accomplished
by the construction of a larger and deeper channel, sufficient to carry all the
floods between the banks. Such an undertaking would require the expenditure of
such a vast sum of money that the benefits would not be equal to the cost.
Any plan to be adopted must offer financial and sanitary benefits equal to or
greater than the costs.
The present channel of the stream is very crooked, frequently
passing partially or entirely across the flood plain of the valley and with
numerous bends and loops. If the channel were etraightened it would be shortened;
and there would be less obstruction to the flow of water. The shortened
channel would give a greater slope an^ this would increase the velocity. The
straight channel would reduce the roughness coefficient and this would also
increase the velocity. Since the course is shorter the time of flow will be

PLATE 18

PLATE /9
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less than before. Therefore, with the velocity increased by the greater slope
and the smoother channel the carrying capacity of the proposed channel will be
so much greater than that of the former stream that the flooding of adjacent
lands will be less frequent.
The amount of straightening that can be economically effected will
not be here discussed because of the fact that the data are insufficient. The
plans whr ch already have been prepared are taken and the effect of this
suggested straightening is studied. From Carlyle to Vandalia almost a median
route is followed. Only those portions of the old stream which parallel and
are close to the median route are used. The lengths of channel and their
cut-off 8 and of the old channel used are given on PLAT1? 20. From Carlyle
northward the new channel follows closely the west line of the flood plain
until Keysport is reached. Then the new channel runs on nearly a median line
to Vandalia, making a new length of nearly one-half of the old length. The
entire ne™ channel is made up o f 25.47 miles of cut-offs and 4.32 miles of old
channel. This is a total of 30.29 miles compared with 55.18 miles of the
former river, e reduction of 45$. The difference in elevation between Carlyle
and Vandalia is 42 feet. From this the average slope of the old channel is
0.0001441. The shortened channel increases this slope to 0.0002626, or 1.82
times the former slope.
At Carlyle the bottom of the present channel is at elevation 408. The
banks of the river are at an elevation of 423. Thus it is possible to construct
a channel 15 feet deep. On northward from Carlyle the ground rises enough so
that this depth can be maintained. A channel with a bottom width of 100 feet
is the largest that can be constructed economically. In channels nider than
IOC feet the cost of construction is so increased as to make their use almost
prohibitive. The proposed' ridth of the new channel is 100 feat and the side
slopes one foot on the horizontal to one foot vertical. When water is at bank

PLATE
PROPOSED STRAIGHTENING
KASKASKI A RIVER
CARLYLE TO VANDALIA.
Length old Length Length old
channel cut-off channel used.
3. 59 Miles 2. 38 Miles
lo27 1.27
1.83 1.16
0. 22 C. 22
11.83 5.78
0.46 0.46
5.64 1.82
0.33 0.33
2. 02 0. 92
0. 42 0. 42
2.68 1.48
0. 20 0. 20
6. 99 3.50
0.40 0.40
2.71 1,35
1.25 1.25
13. 07 7.08
0, 27 C. 27
55.18 2~.47 4.82
Total length of new channel 30.29 miles
Total fall 42 feet
Old elope 0. 0001441
Kew slope 0. 000262^
Old velocity 1, 90 fee^ per second
Old Telocity increased by
increasing r from 10.2 tc 12.1 1.14 tine
" s
M
.0001441 to ,0002626 1.32 "
decreasing n " . 050 to .030 1.53 "
New velocity 2.30 times old velocity
Nev: velocity 4.37 feet per second.
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full stage in the old river the new channel will have water 15 feet de^p
flowing thru it.
At flarlyle at bank full stage the discharge is 4270 feet per second,
area of cross-section. 2250 square feet, width of stream 200 feet, slope 0.0001441
n 0.05C, the wetted perimeter 220 feet, and the mean hydraulic radius 10.2 feet.
By dividing the discharge by the cross-section the mean velocity is found to be
1.90 feet per second. By Kutter 's formula the value of jc is 49.7. Then by
Chezy 's formula th% velocity is computed to be 1.90 feet per second, which
checks with the first value.
In the new channel the velocity will be increased by three factors:
(1) the increase in the mean hydraulic radius due to the deeper stream;
(2) the increase in slope caused by the shorter course; and (3) the reduction in
the roughness coefficient, n, resulting from the straighter and cleaner stream.
The increase in the mean hydraulic radius, jr, makes the following
increase in the velocity. In a channel with a bottom width of 100 feet and
one on one side slopes and water 15 feet deep the area of cross-section is
1725 square feet and the wetted perimeter 142.4 feet. The mean hydraulic radijis
is 1725 divided by 142.4, or 12.1 feet. A change in £ makes a change in the
velocity in two ways; directly as the square root and by increasing ^c. The
ratio of the new jr to the old is 12.1 to 10.2 fir 1.19. The square root of this
is 1.09, the ratio of increase in velocity. Ueing the original values of n and
£ but the new value of r to compute jc, it becomes 51.9. The ratio of increase
from 49.7 to 51.9 is 1.05. The total increase in velocity due to the change in
r is 1.09 times 1.05 or 1.14.
The increase in slope also increases the velocity in two ways,
directly as the square root and by decreasing
_c. The ratio of the new slope to
the old is 0.0002626 t6 5.0001441, or 1.82. The 3quare root of this is 1.35,
the ratio of increase in the velocity. As before using all the old factors
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except that for slope ttee new _c becomes 48.7. Th? ratio ofthe new _c to the old
one is 0.98. This is the ratio of increase in the velocity and is real]y a
small decrease. The total change in the velocity is 1.35 times .98 or 1.32.
The redaction in the value of ri increases the velocity by increasing
_c. Again using all the former factors except ri and substituting 0.030 for 0.050
for the value of n in Kutter's formula _c becomes 77,2. The ratio of increase is
77.2 to 49.7 or 1.53, the ratio of increase in the velocity . caused by the lowering
of the roughness coefficient.
The total ratio of the increase in the velocity is the product of all
these factors: r, 1.14; s>, 1.32; ri, 1.53; a product of 2.30. The old velocity
of 1.90 feet per second multiplied by 2.30 becomes 4.37 for the velocity of the
flow in the proposed channel. By substituting all these new factors in Kutter 's
formula £ is computed to be 77.2. Then by Chezy 's formula the velocity is
computed to be 4.37 feet per second, which check with the former value.
At Vandalia at bank full stage the river carries 4630 second-feet of
water in a cross-section 2270 square feet in area at a velocity of 2.04 feet
per second. The stream at this point is 156 feet wide and has a wetted
perimeter of 175 feet: the mean hydraulic radius is 13.0 feet. The slope just
above Vandalia is 0.000156. These factors substituted in Kutter 's formula
give a value of 45.0 for
_c. Then by Chezy's formula the velocity is computed
to be 2.03 feet per second, which check with the former value.
Using the same methods of computation as at Carlyle the velocity in tho
proposed channel at Vandalia is found to be 5.02 feet per second, or 2.48
times the former velocity. This increase is made up of the following factors:
decrease in mean hydraulic radius from 13.0 to 12.1, 0.96 time; increase in slope
from 0.000,156 to 0.000,347,4, 1.46 times; decrease in the value of n from
0.060 to 0.030, 1.77 times; a combined product of 2.48 times.
The lengths of the old channel used and the new cut-offs are
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listed on PLATE 21.
The straightening of a channel increases the velocity by increasing
the slope and under certain conditions will increase the discharge. If the rate
of run-off is not increased the increased velocity will not increase the
discharge but will carry away the water in less time and at e lower gage height.
For example, in a uniform channel with the writer flowing at less than bank full
stage the depth of water flowing will be cut in half if the velocity is doubled,
providing more water doe-s not enter the stream. In this condition, and only in
thi6 condition, an increased velocity does not mean more water flowing.
But whenever the run-off is great enough to cause the stream to over-
flow its banks and spread out in storage over the low lends an entirely
different condition exists. Then the level of the water in the stream is kept
at a constant height by the run-in from the storage area, and the volume of the
flow is proportional to the increase in velocity. This is the condition that
exists in the Kaskaskia watershed. The actual amount of the increase of flow
will now be considered, beginning first at the upper portion*, of the stream and
going downstream.
At Vandalia in the pld channel the capacity at bank full stage is
4,630 second-feet. Tn the proposed channel with a bottom width of loo feet
and a depth of 15 feet the capacity will be 8,660 second feet. From the
rating curve on PLATE 7 the water would have to rise to a gage height of 23 feet
before there would be a discharge of that amount. But at extreme flood flow th»
greatest discharge ever measured at Vandaliawas 7720 s econd-feet. This does
not mean, however, that the straightening of the channel as proposed would do
away with all over-flow. The water comes in very much faster than this and it
is stored ever the low lands. Also the channel at Vandalia is restricted by
the railroad bridge. The amount of flooding that may be expected with the
proposed chennel will be computed from the records of discharge and of over-
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flow.
The May 1906 flood was the greatest but one in the memory of the
oldest inhabitants. A comparison between its over-flow at that time and what it
probably would have been, had the stream benn improved as now proposed, will be
of value here.
At Vandalia the river first over- flowed its banks on the 5th of May
and remained out until the 21st. The channel was so restricted by the railroad
bridge that the flood-flow could increase to only 7,720 second- feet. A vast
volume of water goes into storage over the low-lands and the run-off is so gradual
that the period of over-flow is unduly lengthened. Mr. Jacob A. Herman in his
report lists the amounts of storage and the rate of increase and decrease of
the storage during the flood. The capacity at bank stage of the new channel is
8,660 second-feet, and this is equivalent to 17,160 acre-feet in 24 houns
( a discharge of 1 second-foot for 24 hours is 86,400 cubic feet, or 1.983 acre-
feet) .
The capacity of the old channel at Vandalia at bank stage is 4,630
second- feet, while in the proposed channel the discharge is 8,660 second-feet.
This increased flow is not enough to prevent all flooding for that would require
a capacity of at least 35,000 second-feet. But the increased flow will lessen
the time of over-flow, and lessen the frequency of the periods of shallow
over-flows. It is these small floods that do the heavy damage, for they are
more frequent and almost as destructive as the large floods. The time of
inundation it it continues only three days is long enough to kill or seriously
damage any growing crops.
On PLATE 22 it is shown that the time of over-flow of the May 1908
flood, had it been discharged thru the proposed channel, would have been reduced
from ?Jay 5th to 21st— 16 days to May 5th to 12th— 7 days. At the height of the
flood a levee broke and about one-half of the flood discharge passed thru a
trestle under a railroad track and did not pass the gaging station.

PLATE 22
Effect of Straightening on the Storage of Flood Waters
between Cowden Bridge and Vandalia
Date Discharge Storage increase Equivalent Storage, Gage
•Id channel in acre-feet discharge Old channel height
1908 acre-feet
May 3 2600 2600
4 4100 5353 6810 5353 13.9
5 5670 17163 14320 22516 15.0
6 7720 55508 35880 78024 19.1
7 7370 4492 9640 82516 19.3
8 7520 19954 10080 102470 20.3
9 rtr\nf\1U !<J -12425 -790 90045 19.7
10 6720 -9418 1970 80627 19.2
11 6370 -5910 3430 76717 19.0
12 6170 -6294 3000 70423 i c c3
13 6170 -2115 4480 68308 18.4
Date Discharge Discharge lsit Storage increase Total Gage
new channel in storage in acre-feet Storage height
1908
Way 3 8660
4 8660
5 8660 5660 11220 11220 13.5
6 8660 27220 54000 65220 18.3
7 12280 -2640 -5230 59990 18.0
8 11930 5670 11250 72240 18.7
9 12740 -11950 -23640 48600 17.2
10 11920 -9950 -19700 28900 15.7
11 - 9400 -5970 -11850 17050 14 4
12 3660 -5660 -11220 5830 13.1
13 8660 -4180 -8300
indicates a decrease
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This was taken .into consideration in the computations and the amounts of the
reduction of storage for the days after the break in the levee were reduced
one-half. From the table it is seen that the gage height of the crest of the
flood is decreased from 20.3 to 18.7 feet. Bank stage occurs here at 15.0 feet,
thus the depth of over-flow is reduced from 5.3 to 3.7 feet. The report by
Jacob A. Harrcan lists the acres of lands submerged at high-water and at each
foot of the receeding gage height. From this list it is found that the area
under water at the crest of the flood is reduced from 22,000 acres at 20.3 foot
gage-height to 18,800 acres at 18.7 foot gage height, a reduction of 3,200 acres
This apparently small decrease is due to the fact that the flood plain is low
and flat and that at the edges the bluffs rise steeply. The rate of run-off
in the proposed channel may be expected to be much faster. In the old channel
the floods passed so slowly that the over-flow waters covered the lands for
weeks after the rains had ceased. By the computations, the new channel may be
expected, to handle the first rush of the flood, and then when the big flow of
storm water comes after the ground has been saturated, the stream will quickly
rise and completely cover the flood plain. Then as 6oon as the raine are over
the flood waters wall qaickly subside. The figures show that the over-flow in
the old channel on the 12th of May would be as great as the greatest flooding
that is apt to come at any time in the proposed channel, and on this 12th of
?vfcy,the fourth day after the crest, the flood waters in the new channel are
supposed to be back between the banks. This quick removal of the flood waters
is of value at any time, but it is of especial value in the smaller floods.
In the Kaskaskia valley the frequency of these small floods is great,
on account of the 6mall channel and the low velocity of the stream. The
capacity of the stream between its banks is less than 2 cubic feet per second
per square mile of drainage area. At the crest of the May 1908 flood the rate
of discharge necessary to prevent flooding was 35,880 second-feet. On the day
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hearth old
channel
proposed str 'irrTTT^rKia
ZAS&ASJCIA HIVER
VMIDALIA TO BRIDG3
Length
cut-off
Length old
channel used
4.26 r.iles 2.73 riles
0.51 0,51 miles
£.38 1.75
0.43 0.43
0. 98 0. 29
0.44 0.44
0.15 0.09
0. 29 0. 29
0. 63 0.44
0.15 0.15
0.27 0.18
0.23 0.23
0.24 0.14
0.27 0.27
0-40 0. 32
0.67 0.67
0.29 0.24
0.20 0.20
3.10 1.44
1.10 1.10
0.76 0.63
0.71 0.71
0.94 0.49
1.08 1.08
6.96 4.19
7.16 7.16
35.60 12.93 13.24
Total length of new channel
Total fall
Old slope
Hew sioae
Old velocity
Hew velocity
26.17 nilcs
48 feet
0.0002554
0.0003474
2.04 feet per second
5.0® M "
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before 2.25 inches of rain fell and this wa6 preceoded by enough to thoroughly
saturate the ground. By the Rational formula for run-off, Q - A i r,
( in which £ is the total discharge in second-feet, A i3 the area in acres,
is the ratio of i*iperviousness, that is^the ratio of the inches of run-off to
tfee inches of precipitation, and r is the rate of precipitation in itoches per
hour}, an expression for the discharge in terms of the precipitation may be
found. For the Kaska6kia River at Vandalia Q is 35,880, A is 1,267,200,
and £ is 2.25 divided by 24 or 0.094. _i is to be found. By substitution i
is found to have a value of 0.30. Now the proposed channel has a capacity of
8,660 second-feet at bank stage. Using; the value of inperviousness as 0.30 and
solving for £ at a discharge of 8,660 second-*eet, a value of 0.0228 inches per
hour is found. It was assumed that this rain should fall on saturated ground,
so it may be expected that the new channel would be big enough to carry the
run-off from a precipitation of at least three days duration in which the
average precipitation was 0.0228 inches per hour or 0.55 inches per day. By
similar computations it is found that the present channel can carry between its
banks an average precipitation of only 0.29 inches per day. This final
conclusion is based on the assumption that the rain is of sufficient duration
to saturate the ground or that the ground was saturated by previous rains of
greater amounts.
In summary, the proposed channel may be expected to make the
following changes at Vandalia:
Reduce distance from Cowden Bridge from 35.6 to 26.2 miles
Increase slope from 0.000,255,4 to 0.000,347,4
Increase velocity from 2.04 to 5.02 feet per second
Decrease n from 0.060 to 0.030
Increase bank capacity from 4,630 to 8,660 second- feet
Decrease time of maximum flood from 16 to 7 days
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Decrease depth of over-flow from 5.3 to 3.7 feot
Decrease acres submerged from 22,000 to 16,800
Increase average precipitation per day
of not more than 3 days duration,
the run-off from which will not
cause flooding, 0.29 to 0.55 inches
At Carlyle
The increased velocity in the new channel and the shorter distance
due to the straightening of the channel both contribute to the decrease in the
time of concentration. A particle of water which formerly consumed 42.6 hours
in traveling 55.2 miles from Vandalia to Carlyle at a velocity of 1.90 feet
per second may be expected to make the passage in the new channel over e
distance of 30.3 miles at a velocity of 4.37 feet per second and consuming
only 10.1 hours. Any run-off thru the new channel which lasts for more than 10
hours amy be expected to accumulate at Carlyle and increase the flood conditions
there. In the old channel the run-off could last for over 40 hours before the
waters accumulated at Carlyle. The proposed cfaannel maji therefore be expected
at Carlyle to cause floods of greater frequency and of longer duration.
The proposed channel is carried just up to the railroad bridge at
Carlyle. Below th« city no improvement id made, so that no more water may pass
the city than did in the o-iginal channel. The proposed channel thru Vatodalie
carries the water in greater volume than before, so that the result can be
nothing else than an accumulation of this increased flow above the city of
Carlyle. Any increase in storage will of course raise' the level of the water
and this will increase the discharge at the gaging station. In arrining at an
|.
estimate of the increase of storage at Carlyle the figures for the expected
I
I
Iflow at Vandalia were used. The difference between the original flow and the
estimated flow thru the new channel is asssumed to go into storage above
Carlyle and to spread uniformly over the area of storage. The increase in the
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depth of storage makes the same increase in the gage height at Carlyle and the
new discharge was read from the rating curve and the rating curve extended.
This increase in discharge was ass.umed to decrease the volume of storage by
the full amount. Computations were made for each day, and a uniform flow
during that day was assumed.
PLATE 23 lists the changes in the storage conditions at Carlyle.
Before the river was out of ie banks at Vandalia waters fead collected in ponds
on the flood plain above the city. The new channel at this stage would not
flow at bank stage, but it would have a greater discharge than the original
stream, for lateral drains would be provided to entirely drain the flooded
area. For thisreason the flow thru the new channel is figured at bank stage.
It is impossible to estimate just what the flow would be. It is certain that
the amount assumed is not too small. The table shows that the greater part of
the storage increase comes from the large assumed discharge before the flood
flow was reached. The values are therefore not too small.
After the channel is straightened thru Vandalia the flood flow at
Cariyle may be expe*ted to be 1.5 feet higher than before. Then later during
the period of run-off the floods may increase to 1.? feet higher than before,
the water is still running in faster than it runs out. This increase would
cause a little increase in the duration of the flood, but this increase is not
great because the increase in discharge is almost equal to the increase in flow.
For all values above 25 feet the discharge, at the gaging station increases
directly with the gage height and at the rate of 1,520 second-feet per foot of
gage. The discharge at 25-foot gage is 11,130 second-feet.
Complete drainage produces one condition that will serve to decrease
the frequency and magnitude of the floods; that is, the storage of water in the
surface soil. It has long been known that the water-table was lowered by
complete drainage by main lines and laterals. A lower water-table makes a

Date
1908
May 3
4
5
6
7
8
9
10
11
12
13
14
Effect of Straightening on the Storage of Flood Waters
between Vandalia and Carlyle
Date Discharge in sec-ft. Increase Acres submerged Increase in
At Vandalia between Carlyle gage height
New channel Old channel in acre- feet and Vandalia
1 QOfi
May 3 8660 2600 12 , 000 10,000 1.2
4 8660 4100 9,030 11,800 0.8
5 8560 5670 5,830 15,400 0.4
6 8660 7720 1,860 22,000 0.1
7 12280 7370 9,740 29,600 0.3
8 11930 7520 8,730 44,400 0.2
9 12740 7070 11,230 47,600 0.2
10 11920 6720 10,300 46,400 0.2
11 9400 6370 6,000 44,400
"
0.1
12 8660 6170 4,940 40,400 0.1
13 8660 6170 4,940 36,800 0.1
14 8660 5970 5,340 24,000 0.2
PLATE 23
Old gage New
_gs^ge Increase in Decrease in
height height discharge, gage height
sec. -ft.
i sin1BOU U.
22.
2
23.0 n a
23.
1
23. 5 u . o
24.5 24.6 2280 0.2
26.2 26.5 2440 0.2
30.5 30.7 2430 0.1
32.3 32.5 2560 0.1
31.6 31.8 2740 0.1
30.5 30.6 2740 0.1
29.0 29.1 2740 0.1
28.0 28.1 2740 0.1
25.0 25.2 2890 0.2
Final gage Original Tetal increase
height gage he:ght in gage height
22.7 21.8 0.9
22.6 21.3 1.3
23.2 21.8 1.4
24.4 23.1 1.3
26.3 24.9 1.4
30.6 29.1 1.5
32.4 30.8 1.6
31.7 30.0 1.7
30.5 28.8 1.7
29.0 27.3 1.7
28.0 26.3 1.7
25.0 23.3 1.7
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dryer surface soil, and a greater volume for the absorbtion of water during
the time of rainfall. This water will be held between the soil particles and
will be slowly allowed to run into the streams or to be taken up by the plants.
In one district in northern Indiana it was found that the maximum run-off was
decreased 30% by this soil storage. Further data are not available but the faq
;
I
remains that there is a distinct value in the storage of water in the surface
•oil.
The velocities that are expected in the proposed channel are certain
to cause a great amount of erosion. At Vandalia the velocity is increased
2.48 times. The carrying capacity of flowing water increases as the fifth
power of the velocity. The new jBlow may then be expected to carry 94 times as
much silt as before. Also the size of the particles carried varies as the
sixth power of the velocity, so that the size of the particles carried by the
water in the proposed channel may be expected to be 232 times as great as
before.
Prof. Mosier in his book on Soil Physics states on page 33 that a
velocity of 24 inches per second, 2 feet per second, will roll well rounded
pebbles one inch in diameter. A sjsreare that is expected to move particles
232 times this size will certainly have a destructive action.
The soil in the Flood plains of the Kaskaskia River is a loose,
deep gray-silt-loam. Such a soil will not stand up against a rapid stream.
The first flood thru the proposed channel will erode the banks. It will be
surprising if the first big flood does not greatly widen the channel, perhaps
as much as 50%. All this silt will be deposited as soon as the velocity is
lowered. Some will be dropped where the waters spread out over the flooded
lands, but the greater part will be carried past Carlyle &<t there deposited in
the old channel when the velocity is decreased to the former amount. Some
farmer below Carlyle will literally be given a new farm.
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VII. Conclusion
The proposed plans for the improvement of the Kaskaskia P.iver are
inadequate in that they do not include the entire stream. If any one portion
is to be improved that portion should be in the lower reaches of the stream.
Improvement by straightening to prevent small floods and to reduce the
A
duration of the larger ones. However, this improvement must be carried thru
the entire drainage area or those portions unimproved below the straightened
part will be in greater danger from overflow than before. The people at
Carlyle who are now fighting this improvement on the grounds that it will be
a damage to them are entirely right. But instead of fighting this improvement
thay should strive for the reclamation of the,„rivar below the city. Then it
would be the duty of the people at New Athens to see that the improvement is
carried to the Mississippi River in order that there shall be no hinderance to
the flow thru the proposed sections.
Under the present laws it is not possible to easily organize an
entire watershed into a district and to provide an organization to administer
and control the entire improvement as a unit, and to maintain the improvement
in a high state of efficiency after construction. At present Ilihere is no law
on the statute book of the State of Illinois which will permit such an organ-
ization. Such a law must be provided before the drainage of large swamps ar
areas of over-flowed lands may be taken up as a whole.


1 ILLINOIS-UHBANA
3 0112 086765630
<
